Appl. No. 09/773,844 

Reply to Office action of December 3, 2003 

Preliminary Amendment with RCE 

Amendments to the Claims: 

Claim 1 (currently amended): A variable optical delay line comprising: 

a p l ura li ty of fib e rs, e ach fib e r having a f i rst e nd d i spos e d in a first li n e ar array 
and a s e cond e nd d i spos e d i n a s e cond li n e ar array, e ach f i b e r compris i ng a first 
para llel r e g i on, a curv e d r e g i on, and a s e cond paral le l r e g i on, wh e r ei n tho first 
para llel r e gions of th e f i b e rs ar e para llel to e ach oth e r, th e s e cond para llel 
r e g i ons of th e f i b e rs ar e paral lel to e ach oth e r, and th e curv e d r e gions of 
r e sp e ct i v e f i b e rs d i ff e r i n rad ii of curvatur e to prov i d e a s e r ie s of monotonical l y 
d i ff e r i ng path le ngths; and 

an opt i ca l switch for sw i tching at le ast on e opt i ca l i nput signa l among th e f i bers of 
th e p l ural i ty, 

wh e r ei n e ach f i b e r i nc l ud e s a plura li ty of s e parat el y switchabl e r e f le ctors that are 
switchab le b e tw ee n r e fl e ction and transm i ssion to prov i d e coars e d e lay 
incr e m e nts. 

a plurality of fibers disposed in a closely spaced array, the array 
comprising a first parallel region, a curved region, and a second parallel 
region; each fiber having a first end disposed in a first linear array and a 
second end disposed in a second linear array, the second linear array 
comprising fixed reflectors, and the curved regions of the fibers differ in 
radii of curvature to provide a successive series of monotonically different 
path lengths, the path lengths differing by a few millimeters or less to 
provide small delay time increments; 

a plurality of separately switchable reflectors disposed in each of the 
fibers, the reflectors switchable between reflection and transmission to 
provide coarse delay increments. 
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Claim 2 (original): The delay line of claim 1 wherein the optical switch comprises 
a MEMs mirror optical switch. 

Claim 3 (previously amended): The delay line of claim 1 wherein each fiber 
includes a reflective Bragg grating. 

Claims 4-5 (previously canceled) 

Claim 6 (previously amended) The delay line of claim 3 wherein the reflective 
Bragg grating is formed in the second parallel region. 

Claim 7 (previously canceled) 

Claim 8 (previously amended): The delay line of claim 1 wherein the plurality of 
optical fibers are secured to a substrate of sheet material. 

Claim 9 (original): The delay line of claim 1 wherein the at least one optical input 
signal is one optical input signal and the optical switch comprises a 1XN MEMs 
mirror optical switch. 

Claim 10 (original): The delay line of claim 1 wherein the at least one optical 
input signal comprises a plurality of optical input signals and the optical switch 
comprises on NXN MEMs mirror optical switch. 

Claim 1 1 (original): The delay line of claim 1 wherein the at least one optical 
input signal comprises a plurality of optical input signals having respectively 
different wavelengths. 
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Claim 12 (new): A method of making a variable optical delay comprising: 
providing a substrate; 

guiding placement of an array of fibers on the substrate; 
forming gratings in the fibers; 

providing control elements to control the fiber gratings; 
placing reflectors at the ends of the array of fibers; and 
providing one or more mirrors to direct light into and out of the array of 

fibers. 

Claim 13 (new): The method of claim 12 wherein the step of providing a 
substrate, comprises providing an adhesive coated substrate. 

Claim 14 (new): The method of claim 12 wherein the step of guiding placement 
comprises guiding placement by computer point to point placement. 

Claim 15 (new): The method of claims 12 wherein the step of providing control 
elements comprises providing control elements to control the fiber gratings 
selected from the group consisting of magnetic control, thermal control, 
piezoelectric control, and megnostrictive control. 
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Claim 16 (new): A method to cause a variable optical delay comprising: 
providing a substrate; 

providing of an array of parallel straight and curved fibers on the substrate; 

providing gratings in the fibers; 

providing control elements to control the fiber gratings; 

placing reflectors at the ends of the array of fibers; 

providing one or more mirrors to direct light into and out of the array of 

fibers; 

directing input light to be delayed into a fiber of the array of fibers; 
controlling the fiber gratings to cause reflection or transmission; 
receiving the light reflected from the fiber; and 
outputting the delayed light. 

Claim 17 (new): The method of claim 16 wherein the step of providing a 
substrate, comprises providing an adhesive coated substrate. 

Claim 18 (new): The method of claim 16 wherein the step of guiding placement 
comprises guiding placement by computer point to point placement. 

Claim 19 (new): The method of claims 16 wherein the step of providing control 
elements comprises providing control elements to control the fiber gratings 
selected from the group consisting of magnetic control, thermal control, 
piezoelectric control, and megnostrictive control. 
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Claim 20 (new): The method of claim 16 wherein the step of providing an array 
of fibers, comprises providing an array of parallel straight and curved fibers to 
provide a selection of fine time delays caused by path lengths differing by a few 
millimeters or less to provide small delay time increments. 
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